Megalobrama pellegrini is one of the economically important freshwater fish in China.
Introduction

27
Microsatellites, also known as simple sequence repeats, have been extensively used as 28 molecular markers due to their abundance and high degree of polymorphism (Ellegren, 2004;  29 Saenz-Agudelo et al., 2015; Camargo et al., 2015) . With the development of next-generation 30 sequencing technology, the sequencing throughput has dramatically increased and the costs 31 have decreased. Microsatellites can be developed quickly and at low cost for most species 32 using next-generation sequencing in recent years (Gardner et al., 2011; Berman, Austin & 33 Miller, 2014; Plough & Marko, 2014) . Microsatellites are currently the most widely used 34 molecular markers in genetic breeding, genome mapping, gene location, species identifying 35 and so on. 36 Megalobrama pellegrini belongs to the genus Megalobrama that also includes M. 37 amblycephala, M. hoffmanni and M. skolkovii, and is one of the most important economic freshwater fish in China (Wu, 1964; Luo, 1990; Chen, 1998) . The species of the genus Megalobrama are extremely similar in morphological traits (Song et al., 2013) (Chen, 2002; Xie, 2003; Gao et al., 2010) . Since the 45 21st century, the natural resources and population of M. pellegrini have obviously declined 46 (Li et al., 2005; Gao et al., 2009) . M. pellegrini is hard to find in large tributaries of Yangtze River, and they only distribute in some small flow tributaries. M. pellegrini has become an 48 endangered species, so that it is in need of protection (Wang et al., 2012) . But there are only a 49 few articles about M. pellegrini, and only one article is about microsatellite markers of M.
50
pellegrini (Wang et al., 2012) . Here, we developed 29 polymorphic microsatellite loci for M. 51 pellegrini by next-generation sequencing technology. These polymorphic microsatellite 52 markers will be useful in protecting genetic resources and molecular breeding of this species.
53
They also offers the potential to identify species of M. pellegrini, M. hoffmanni, M. skolkovii, 54 M. amblycephala and P. pekinensis.
55
Materials & methods
56
Aquaculture materials and genomic DNA extraction 57 The sampling positions of the 5 species were listed in Table 1 (Fig. 1 A) . The motif repeat number of microsatellite loci ranged from 4 to 114, 105 while 98.74% of the microsatellite loci had 4-30 motif repeats, and motifs with more than 50 106 repeats were only with a frequency of <0.5% (Fig. 1 B) . There were 8 types of dinucleotide 107 motifs: CA/TG (29.08%), AC/GT (28.87%), AG/CT (12.61%), GA/TC (12.28%), AT (8.73%), 108 TA (8.25%), GC (0.11%) and CG (0.08%) (Fig. 1 C) . The number of trinucleotide motif types 109 was 30, and the main types respectively were: AAT/ATT (20.16%), TAA/TTA (17.65%) and 110 ATA/TAT (10.85%) (Fig. 1 D) . The number of tetranucleotide motif types was 116, and the 111 main types respectively were: AAAT/ATTT (16.79%), TAAA/TTTA (11.05%) and 112 AATA/TATT (6.47%) (Fig. 1 E) . The number of pentanucleotide motif types was 371, and the 113 main types respectively were: AAAAT/ATTTT (5.53%), TAAAA/TTTTA (5.10%) and 114 CAAAA/TTTTG (4.42%) (Fig. 1 F) . The number of hexanucleotide motif types was 295, and 115 the main types respectively were: TAAATG/CATTTA (3.48%), AAAAAT/ATTTTT (3.29%) 116 and AAAAAG/CTTTTT (2.32%) (Fig. 1 G) . Table 2 ).
131
The 29 polymorphic microsatellite markers were used to amplify in 4 species: M. synthesize. There were 29 polymorphic microsatellite loci isolated and amplified, and 3 loci 148 among them deviated significantly from HWE (P< 0.05), which indicated there might be 149 presence of null alleles in these loci (Zeng et al., 2013) . The polymorphic loci were assessed 150 to contain moderately high polymorphism degree (PIC > 0.50) (Botstein et al., 1980) 
Notes.
Size range, size range of fragment; bp, base pair; Tm, annealing temperature (°C); Na, number of alleles; Ne, effective number of alleles; H O , observed heterozygosity; H E , expected heterozygosity; PIC, polymorphic information content; HWE, Hardy-Weinberg equilibrium; ---, no value.
